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This  prospective  study  examined:  (a)  the  effects  of Iraq  War  deployment  versus  non-deployment  on  pre-  to  postde- 
ploymerit  change  in  PTSD  symptoms  and  (b)  among  deployed  soldiers,  associations  of deployment/postdeployment 
stress  exposures  and  baseline  PTSD  symptoms  with  PISD  symptom  change.  Seven  hundred  seventy-four  U.S. 

Army  soldiers  completed  self-report  measures  of  stress  exposure  and  PISD  symptom  severity  before  and  after 
Iraq  deployment  and  were  compared  with  309  soldiers  who  did  not  deploy.  Deployed  soldiers,  compared  with 
non-deploytd  soldiers,  reported  increased  PTSD  symptom  severity  fivm  Time  I  to  Time  2.  After  controlling 
far  baseline  symptoms,  deployment-related  stressors  contributed  to  longitudinal  increases  in  PTSD  symptoms. 

Combat  severity  was  more  strongly  associated  with  symptom  increases  among  active  duty  soldiers  with  higher 
baseline  PTSD  symptoms. 
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Vasterliag  et  aL 


The  esumaced  prevalence  of  posuraumacic  stress  disorder 
(P  rSD)  among  U.S.  Iraq  War  veterans  exceeds  12%  among  re¬ 
cently  returned  service  members  (Hoge  et  al.,  2004)  and  16% 
in  soldiers  assessed  one  year  after  return  from  Iraq  (Hoge  & 
Castro.  2006).  Combined  samples  of  U.S.  service  members  de¬ 
ployed  to  Iraq  or  Afghanistan  revealed  estimated  PTSD  rates  of 
1 4%  (Tanielian  &  Jaycox,  2008),  with  new  onset  cases  exceeding 
7%  among  combat-exposed  personnel  (Smith  et  al.,  2008),  and 
are  consistent  with  mental  health  outcomes  observed  after  previous 
wars  (Dohrenwend  et  al.,  2006;  Kulka  et  al..  1990:  Toomey  et  ai.. 
2007).  Attributes  of  deployment  associated  with  PTSD  include 
combat  (Hoge  et  al.,  2004),  war-zone  threat  appraisals  (Iversen 
et  al..  2008),  and  noncombat  deployment  stressors  (King.  King. 
Hoy,  Keane,  &  Fairbank,  1999;  King,  King,  Bolton,  Knight,  & 
Vogt,  2008).  In  addition,  prior  trauma  exposure  (Iversen  et  al., 
2008;  Smith  et  al..  2008)  has  been  associated  with  increased  risk 
of  P  rSD  following  combat.  These  studies  Kpresenc  a  vast  lit¬ 
erature  providing  converging  evidence  of  increased  PTSD  rates 
following  war-zone  deployment.  With  rare  exception,  however, 
PTSD  deployment  studies  have  not  included  prospective  assess¬ 
ment  of  FI'.SD  prior  to  deployment  and  therefore  do  not  permit 
consideration  of  preexisting  symptoms. 

Understanding  how  predeployment  FFSD  symptoms  inter¬ 
act  with  subsequent  deployment-related  stressors  is  particularly 
relevant  in  the  context  of  repeated  war-zone  deployments  for 
service  members.  High  rates  of  baseline  FI'SD  symptoms  even 
among  first-time  deployers  (Brailcy,  Vasterling,  Proctor.  Conscans, 
&  Friedman.  2007)  underscore  the  significance  of  this  question  to 
contemporary  war-fighters  and  highlight  the  scientific  importance 
of  baseline  measurement.  As  demonstrated  by  a  small  number 
of  prospective  studies  as.«ssing  FI'.SD  symptoms  prior  to  subse¬ 
quent  trauma  exposure,  preexisting  PTSD  symptoms  may  influ¬ 
ence  PT.SD  following  deployment  and  other  trauma  exposures. 

In  a  study  assessing  military  personnel  at  regular  intervals  over 
time,  over  43%  of  deployed  Iraq/Afghanistan  combat-exposed 
U.S.  service  members  with  baseline  PTSD  symptoms  maintained 
symptoms  following  deployment  (Smith  et  al..  2008).  UK  service 
members  with  FFSD  subsequent  to  Iraq  deployment  were  also 
more  likely  to  have  screened  positive  for  in’SD  prior  to  deploy¬ 
ment  (Ronaetal..  2009).  The  conditional  risk  for  PTSD  following 
civilian  trauma  exposure  was  over  three  times  higher  among  indi¬ 
viduals  with  preexisting  FI'SD  compared  with  civilians  not  pre¬ 
viously  exposed  to  trauma  (Breslau.  Peterson.  &;  Schultz,  2008). 
With  the  exception  of  Rona  et  al.  (2009).  however,  these  studies 
were  not  designed  around  an  index  trauma  event  (including  de¬ 
ployment)  and  therefore  varied  considerably  regarding  the  timing 
of  assessments  in  relation  to  stress  exposures,  likely  varying  in  the 
extent  to  which  factors  unrelated  to  the  index  trauma  influenced 
outcomes. 

The  Neurocognition  Deployment  Health  Study  was  designed 
specifically  around  military  deployment  to  Iraq  and  included  base¬ 
line  and  post-war-zone  assessments  of  Iraq-deployed  and  nonde- 


ploycd  Army  soldiers,  avoiding  some  of  the  retrospective  reporting 
biases  inherent  to  cross-sectional  studies  without  preexposure  as¬ 
sessments  while  maintaining  a  relatively  constrained  timeframe  in 
reference  to  the  index  deployment.  Our  primary  objectives  were  to 
(a)  determine  whether  PTSD  symptom  levelschanged  as  a  function 
of  Iraq  deployment  and  (b)  examine  the  associations  of  preexisting 
PTSD  symptoms  and  deployment-related  stressors  with  pre-  to 
p>ostdeploymcnc  change  in  PTSD  symptoms.  Reservists  represent 
a  significant  proportion  of  deployed  military  personnel,  but  de¬ 
bate  continues  regarding  whether  part-time  service  members  have 
unique  concerns  that  influence  mental  health  outcomes  following 
deployment.  As  a  secondary  objective,  we  examined  associations 
among  stress  exposures,  baseline  PTSD  symptoms,  and  change  in 
PTSD  symptoms  separately  within  deployed  regular  active  duty 
and  deployed  activated  National  Guard  components. 

METHOD 

ParNciiiants 

The  target  population  was  male  and  female  U.S.  Army  regular 
active  duty  and  activated  National  Guard  soldiers  serving  April 
2003  through  September  2006.  The  study  included  assessment  of 
Iraq-deployed  and  nondeployed  soldiers  across  two  sessions  ('limes 
1  and  2),  corresponding  to  pre-  and  postdeployment  as.sessmencs 
for  deployers.  Participants  were  categorized  as  deployers  or  non- 
deployers  at  'lime  2  by  their  deployment  status  between  Times 
1  and  2.  Nondeploying  units  were  assessed  at  times  a.s  close  as 
possible  to  deploying  units.  At  Time  I ,  most  participants,  regard¬ 
less  of  ftinire  deployment  status,  were  functioning  under  increased 
demands  secondary  to  anticipated  deployment  or  imminent  in¬ 
tensive  desert  training  and  were  preparing  for  at  least  temporary 
geographic  relocation  and  separation  from  family  and  friends. 

Sampling  was  conducted  at  the  military  battalion  level.  To  cap¬ 
ture  heterc^eneous  deployment  experiences  and  location  assign¬ 
ments  within  the  war  zone,  deploying  and  nondeploying  regular 
active  duty  units  were  selected  to  reprc.sent  combat  arms  (e.g.,  in- 
frntry),  combat  support  (e.g.,  combat  engineers),  and  service  sup¬ 
port  ftmaions  (e.g.,  supply  clerks).  Deploying  and  nondeploying 
units  were  well  matched  in  these  attributes.  All  National  Guard 
units  deployed  and  represented  primarily  combat  arms/combat 
support  functions.  Deploying  and  nondeploying  units  differed  in 
their  deployment  status  during  the  study  as  a  function  of  planned 
deployment  rotation  schedules.  (“Nondeployed”  units  deployed 
subsequent  to  'lime  2  data  colleaion.)  Within  eacli  battalion, 
unit  leaders  were  asked  to  refer  potential  participants  at  random 
(e.g.,  every  third  name  on  the  unit  roster)  to  facilitate  a  sample 
representative  of  the  originating  banalion. 

At  enrollment,  94%  of  1633  invited  soldiers  volunteered  partic¬ 
ipation.  Of  the  1542  soldiers  assessed  at  Time  1, 73%  («  =  1 124) 
panicipaced  in  onsite  assessment  at  Time  2.  Soldiers  most  com¬ 
monly  were  excluded  from  Time  2  assessment  because  they  were 
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no  longer  with  cheir  oiiginacing  unit  (48%  rclocaced  co  another 
unir,  24%  separated  from  service,  5%  for  unknown  reasons).  Only 
2%  declined  Time  2  participation.  Forty-one  participants  were  ex¬ 
cluded  for  invalid  or  incomplete  questionnaire  responses.  In  the 
final  sample  of  1083  participants.  774  participants  (670  tegular 
active  duty;  104  National  Guard)  were  categorized  as  deploying 
and  309  (regular  active  duty)  as  nondeploying.  All  but  26  dcploy- 
ers  (22  regular  aaive  duty,  4  National  Guard)  with  known  dates 
of  return  (n  =  766)  served  a  1 2-month  Iraq  rotation. 

Postdeployment  assessments  for  soldiers  serving  foil  touts  oc¬ 
curred  an  average  of  73.5  days  (SD  =  1 9.5  days:  Mdn  =  75  days) 
foractive  duty  soldiers  (n  =  64l)and  197.5days(5Z>=34.0days; 
Mdn  =  1 89  days)  for  National  Guard  soldiers  (n  =  99)  from  each 
participant's  return  from  Iraq.  l.onger  intervals  for  Nadonal  Guard 
soldiers  reflected  unit-level  scheduling  constraints. 

Measures 

Demographic  and  military  information  was  queried  via  interview 
and  written  surveys  and  verified  by  service  records.  Stress  exposures 
and  I’TSD  symptoms  were  queried  by  written  questionnaires. 

Ucploymeni-related  stress  exposures  were  quantified  by  a  mod¬ 
ified  version  of  the  Deployment  Risk  and  Resilience  Inventory 
(DRRl;  King,  King,  Vogt,  Knight,  &  Samper,  2006),  a  mod¬ 
ular  survey.  Validation  studies  have  demonstrated  high  internal 
consistency  (King,  King,  Vogt,  et  al..  2006;  Vogt  et  al.,  2008), 
acceptable  test-retest  reliability  (King.  King,  Vogt,  et  al..  2006), 
and  strong  support  for  criterion-related  and  discriminant  validity 
(King,  King,  Vogt,  et  al.,  2006:  Vogt  et  al.,  2008).  For  deployers, 
we  selected  modules  assessing  stressor  categories  with  documented 
relationships  to  mental  health  outcomes  in  combat  veterans 
(Dohrenwend  et  al.,  2006;  Hoge  et  al.,  2004;  King  et  al.,  2008; 
Kulka  et  al.,  1990)  and  that  corresponded  co  events  occurring 
chronologically  between  Times  1  and  2.  The  DRRI  modules  ad¬ 
ministered  at  Time  2  reflect  exposures  relevant  to  war-related  stress 
outcomes,  including  traditional  combat  (combat  experiences)  and 
noncombat  war-zone  experiences  (postbattle  experiences);  per¬ 
ceived  war-zone  threat  (deployment  concerns);  homeffont  stres¬ 
sors  experienced  during  deployment  (life  and  family  concerns); 
and  postwar  stressors  (postdeployment  life  events).  To  characterize 
the  entire  sample  of  both  deployers  and  nondeployers,  we  admin¬ 
istered  the  DRRI  Life  Events  module  at  baseline  to  all  partici¬ 
pants.  'I'his  module  measured  historical  exposure  to  stressfiil  life 
events. 

The  FI’SD  Checklist,  Civilian  version  (PCL-C;  Weathers,  l.itz, 
Herman,  Huska,  &  Keane,  1993)  measures  distress  levels  associ¬ 
ated  with  each  PTSD  symptom  according  to  the  Diagnostic  and 
Statistical  Manual  of  Mental  Disorders,  Fourth  F-dition-Text  Revi¬ 
sion  {DSM-IV-TR-.  American  Psychiatric  Association,  2000).  Re¬ 
spondents  rate  each  item  on  a  5-point  scale,  yielding  a  summary 
.score  (range  =  17-85)  indicative  of  symptom  severity.  The  PCL 
has  high  test-retest  reliability  (rs  =  .92  and  .88,  immediate  and 


I-week  retest,  respectively),  internal  consistency  (a  =  .94),  and 
conveigent  validity  (rs  >  .75)  with  other  PTSD  measures 
(Ru^iero,  Del  Ben,  Scocti,  &  Rabalais,  2003). 

Our  central  outcome  was  pre-  to  postdeployment  change  in 
PTSD  symptom  severity,  measured  by  the  PCL  summary  score. 
Although  difference  scores  have  been  criticized  as  unreliable,  recent 
evaluation  of  their  use  as  an  index  of  individual  change  suggests 
that  they  are  considerably  more  tellable  than  formerly  assumed, 
reflecting  true  dbpersion  in  rates  of  change  across  individuals  and 
therefore  serving  as  a  desirable  too!  with  which  co  assess  individual 
differences  in  change  (King,  King,  McArdle,  et  al.,  2006).  As  a 
sample  de.scriptor,  we  also  used  the  PCL  to  estimate  PTSD  “case- 
ness."  Screening  cases  required  DSM-fV-TR  symptom  congruency 
and  a  cutoff  score  of  >50.  Although  Bliese  et  al.  (2008)  found 
that  a  cutoff  of  50  may  not  be  optimal  for  routine  postdeployment 
screening  in  Iraq  War  veterans,  our  cutoff  of  50  permits  compari¬ 
son  with  prior  epidemiological  studies  of  Iraq  deployment  (Hoge 
et  al..  2004;  Hotopf  et  al..  2006:  Rona,  Fear,  Hull.  &  Wessely, 
2007;  Smith  et  al.,  2008).  Hie  cutoff  also  rakes  into  account  the 
baseline  assessment,  when  the  true  prevalence  of  FfSD  would  be 
expected  to  be  lower  (Terhahkopian,  Sinaii,  Engel,  Schnurr,  & 
Hoge.  2008). 

Procedure 

Written  surveys  were  conducted  in  small  groups  at  military  installa¬ 
tions  as  part  of  a  larger  study  targeting  neurocognitive  functioning 
(Vasterlingetal..  2006). 

oara  Rnalijsis 

Missing  values  for  specific  items  (occurring  in  <4%  of  the  sample) 
were  replaced  for  the  PCL  only  If  greater  than  50%  of  the  items 
on  the  entire  PCL  were  completed  and  greater  than  50%  of  the 
items  relevant  to  each  DSM-IV-TR  IH'SD  symptom  cluster  were 
completed.  The  greatest  number  of  items  missed  for  any  given  case 
was  5  ofa  possible  17.  Each  missingvalue  was  replaced  by  the  mean 
value  of  the  individuals  completed  items  within  the  DSM-IV-TR 
symptom  cluster  relevant  to  that  item. 

Sample  characteristics  and  differences  between  Time  2  par¬ 
ticipants  and  nonparticipants.  Differences  in  baseline  charac¬ 
teristics  between  deployers  and  nondeployers  and  between  'lime 
2  participants  and  nonparticipants  were  examined  via  t  test  or 
chi-square,  as  appropriate. 

PTSD  symptom  change  and  deplsjyment.  Because  individual 
participants  were  nested  within  battalions,  we  first  examined  corre¬ 
lations  in  responses  among  participants  from  the  same  battalions. 
Because  the  within  unit  correlation  was  extremely  low  (intraclass 
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correlation  =  —0.003,  ns),  we  dropped  battalion  membership 
from  further  consideration.  We  then  conducted  a  multiple  regres¬ 
sion  with  simultaneous  entry  to  assess  the  effects  of  deployment 
on  change  in  symptom  severity.  Deployment  status  served  as  the 
independent  varidile;  change  in  ITTSD  symptom  severity  served 
as  the  dependent  variable,  'lb  account  for  baseline  PT5D  severity. 
Time  1  PCIL  was  entered  as  a  covariate.  Covariates  also  included 
age.  years  of  education,  and  gender. 

Because  we  were  unable  to  identify  an  appropriate  nondeployed 
National  Guard  comparison  sample,  we  did  not  include  duty  status 
(regular  active  duty  vs.  National  Guard)  in  the  regression  model. 
To  describe  longitudinal  change  in  symptom  severity  within  each 
deployed  duty  status  subset  (tegular  active  duty.  National  Guard), 
PCI.  summary  scores  at  Times  1  and  2  were  compared  using  a 
paired  t  test.  Students  r-test  statistics  compared  pre-  to  postde- 
ploymem  PCL  change  scores  between  groups  (deployed  vs.  non¬ 
deployed;  regular  active  duty  vs.  National  Guard). 

Prtdeployment  PTSD  symptoms,  stress  eseposures,  andPTSD 
symptom  change.  Associations  between  preexisting  PTSD  symp¬ 
toms,  stress  exposure  measures,  and  longitudinal  change  in  ITSD 
symptom  severity  in  deployers  were  examined  scparaicty,  using  hi¬ 
erarchical  multiple  regression,  in  regular  active  duty  and  National 
Guard  subsets  to  determine  whether  relevant  predictive  factors  dif¬ 
fered  according  to  duty  status.  Correlations  in  responses  among 
participants  from  the  same  battalions  were  again  weak  for  both 
active  duty  (ICC  =  0.0052,  m)  and  National  Guard  (ICC  = 
—0.0126,  ns)  subsets.  Unit  membership  was  therefore  dropped 
from  further  consideration.  Within  the  regression  analyses,  the 
order  of  entry  reflected  our  desire  first  to  control  for  demographic 
variables,  next  to  understand  the  influence  of  preexisting  symp¬ 
toms,  and  finally  to  assess  the  contributions  of  deployment  stres¬ 
sors  after  accounting  for  preexisting  symptoms.  The  order  ofstres- 
sor  categories  in  part  reflected  chronology  (deployment  preceding 
postdeployment).  Demographic  covariates  (age,  gender,  education 
for  regular  active  duty;  age.  education  for  National  Guard)  were 
entered  as  .Step  1,'Ilme  I  (predeployment)  PCL  as  Step  2.  war-zone 
stressors  and  perceived  war-7X)ne  threat  (DRRl  combat,  postbattle 
experiences,  deployment  concerns)  as  Step  3,  homefront  stressors 
(DRRl  life  and  family  concerns)  as  Step  4,  and,  DRRI  postdeploy¬ 
ment  life  events  as  Step  5.  To  examine  the  unique  contributions 
of  war-zone  stressors  to  PTSD  change  with  all  other  variables  ac¬ 
counted  for,  we  repeated  the  analyses  with  war-zone  stressors  and 
perceived  threat  entered  in  a  single  step  subsequent  to  homefront 
and  postdeployment  stressors. 

Interactions  between  baseline  PTSD  symptom  severity  and 
stress  exposures  were  then  modeled,  with  each  interaction  effect 
(Time  1  PCL  by  a  single  stressor)  examined  separately.  Demo¬ 
graphic  covariates.  Time  1  PCL,  and  all  stressors  were  entered 
into  the  regression  first,  with  the  interaction  term  entered  in  a 
subsequent  step. 


RESULTS 

'Hme  2  participants  in  the  final  sample  did  not  differ  (at  lime  1) 
from  Time  2  nonpartidpanis  in  ethnic  minority  or  marital  sta¬ 
tus,  PTSD  screening  caseness,  prior  stressful  life  events,  use  of 
prescribed  psychoactive  medications,  or  psychiatric/alcohol  use 
disorder  history.  However,  nonparticipants  scored  higlier  on  the 
PCL(Af  =  30.8,50=14.0 vs.  yW=  28.9,  SD=  12.5)  p  <.05, 
were  older  (M  =  26.5  years,  SD  =  7.0  years  vs.  M  =  25-5  years. 
SD  =  5.7  years)  ^  <  .01.  and  were  more  likely  officers  (6%  vs. 
2%)  p  =  .001,  women  (16%  vs.  8%)  p  <  .001,  and  to  have 
deployed  previously  (29%  vs.  11%)  p  <  .001. 

Sample  CharaclerisNcs.  Time  1 

Participants  (Table  1)  generally  reflected  the  deployed  U.S.  Army 
population  at  the  time  of  study  enrollment,  although  women  and 
commissioned  officers  were  underrepresented.  During  study  en¬ 
rollment,  women  comprised  9%  of  the  regular  active  duty  and  6% 
of  the  National  Guard  deployed  Army  forces  (vs.  8%  of  regular 
active  duty  and  0%  National  Guard  women  in  our  sample);  13% 
of  regular  active  duty  and  1 0%  of  National  Guard  Army  soldiers 
serving  overseas  were  commissioned  officers  (vs.  2%  commissioned 
officers  in  our  sample).  Deployed  and  nondeployed  participants 
did  not  differ  on  most  baseline  variables;  however,  deployers  served 
longer  in  the  Army  and  were  slightly  older  than  nondeployers. 
Compared  with  deployers,  nondeployers  reported  more  historical 
stressful  life  events  and  more  PTSD  symptoms  at  ba.seline. 

Among  deployers.  National  Guard  participants  were  older, 
served  longer  in  the  Army,  and  were  more  likely  to  be  mar¬ 
ried  than  regular  active  duty  participants,  reflecting  common 
differences  between  regular  active  duty  members  and  reservists 
(Table  I).  National  Guard  participants  also  reported  lower  base¬ 
line  PTSD  symptom  levels  than  regular  active  duty  participants. 
Some  fcgularactivedutyunits  were  mixed  gender;  National  Guard 
units  were  all  male. 

PTSD  SqmprofTi  Change  and  Deploqmenr 

Multiple  regression  revealed  a  significant  deployment  effect  on 
PCL  change  scores,  with  the  adjusted  change  score  3.65  points 
higher,  on  average,  for  deployed  versus  nondeployed  soldiers 
(Table  3).  Hollow-up  tests  revealed  significant  increases  in  mean 
PCL  scores  from  lime  I  to  Trae  2  (pre-  to  postdeployment) 
within  the  overall  group  of  deployed  soldiers,  r(773)  =  8.29.  p  < 
.001,  and  within  regular  active  duty,  f(669)  =  6.68,  p  <  .001, 
and  National  Guard  deployed.  r(103)  =  5-87,  p  <  .001,  subsets. 
Pre-  and  postdeployment  PCL  scores  did  not  differ  significantly 
in  nondeployed  soldiers,  (  <  1.  Among  deployers.  compared  with 
regular  active  duty  soldiers,  National  Guard  soldiers  showed  a 
laiger  mean  change  (increase)  in  PCL  summary  scores  from  pre-  to 
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Table  I.  Demographic  and  Contextual  Sample  Characteristics  at  Time  1  of  Full  Sample,  Nondeployed,  Deployed,  Deployed 

Aaive  Duty,  and  Deployed  National  Guard  Participants 


Nondeployed 

Deployed 

Nondeployed  vs. 

Aaive  duty 

National  Guard 

Active  duty  vs. 

(n  = 

309) 

(n  = 

774) 

deployed* 

(»  = 

670) 

(7J  = 

104) 

National  Guard^ 

Variable 

M.% 

SD 

M,% 

SD 

M.% 

SD 

M.% 

SD 

Age.  years,  M,  SD 

24.9 

5.1 

25.7 

5.9 

-2.11* 

25.0 

5.2 

30.0 

8.1 

-6,11 

Self-reported  ethnic 

34.6 

39.0 

1.79 

44.0 

6.7 

52.64 

minority,  % 

Women,  % 

9.7 

7.1 

2.07 

8.2 

0 

9.19 

Education,  years,  M,  SD 

12.5 

1.3 

12.5 

1.3 

0.69 

12.4 

1.3 

12.7 

1.7 

-1.57 

Time  in  Army,  years,  M.  SD 

3.9 

3.8 

4.6 

4.8 

-2.64 

4.1 

4.2 

8.4 

6.6 

-6.45 

Rank  (enlisted),  % 

97.7 

97.8 

0.01 

97.9 

97.1 

0.26 

Junior  enlisted 
(EI-E4),  % 

75.4 

72.0 

73.7 

62,5 

NCO  (E5-E9),  % 

22.5 

25.6 

24.2 

34.6 

Officers  (commissioned  or 

2.3 

2.2 

2.1 

2.9 

warrant),  % 

Previous  operational 

12.7 

10.9 

0.64 

11. 1 

9.6 

0.20 

deployment  (any),  % 

Since  2001,  % 

4.4 

2.6 

2.7 

1.9 

OIF/OEF,  % 

2.2 

1.3 

1.3 

1.0 

Married,  % 

47.6 

46.6 

0.10 

44.9 

56.7 

5.04* 

Reported  prescribed 

1.3 

2.2 

0.95 

1.9 

3.8 

1.52 

psychoactive  or 
anticonvulsant  medication 

use,  past  48  hours,  % 
Reported  psychiatric  history 

6.2 

6.4 

0.02 

6.2 

7.7 

0.32 

(lifetime),  % 

Reported  alcohol  use  disorder 

3.6 

4.2 

0.20 

4.4 

2.9 

0.48 

history  (lifetime),  % 

DRRI  Early  Live  Events,  No. 

5.5 

3.5 

4.6 

3.3 

3.61*" 

4.6 

3.3 

4.9 

3.5 

-0.81 

of  events,  M,  SD 

PTSD  screening  “cases”,  % 

12.0 

7.6 

5.18 

8.4 

2.9 

3.83 

summary  score,  M,  SD 

29.7 

13.5 

28.6 

12.2 

1.24 

29.2 

12.5 

25.2 

8.9 

3.99 

Nou.  I)  =  Oepioyed;  ND  =  nondeployed;  AD  =  active  duty:  NG  *  Marional  Guard;  NCO  =  noncommissioned  officers;  OIF  =  Operation  Iraqi  Freedom;  OEF  = 
Operation  Enduring  f'reedom;  DRRI  »  Deployment  Risk  and  Resilience  Inventoiy.  The  sample  size  varies  slightly  across  observations  due  to  missing  data  P  values  ate 
reported  for  Fischer sexact  test,  when  appropriate.  The  most  prevalent  enlisted  military  occupatioiial  categories  were  infantry/gun  crew  (35.9%).  communication/inielligcncc 
(19.6%),  electrical/ mechanical  equipment  repair  (12.8%),  and  service  supply  (8.8%). 

‘Significance  level  for  deployed  vs.  nondeployed  comparison.  ''Significance  level  fi>r  active  duty  vs.  National  Guard  comparison  within  the  deployed  subset. 

V  <  .05.  ■>  <  .01.*"/i  <  .001. 


postdeploymem.  t(772)  =  2.83,  p  =  .005.  At  Tune  2,  11%  of 
nondeployers  and  12%  of  deployers  (12%  of  r^ular  active  duty 
depioyers;  14%  ofNational  Guard  deployers)  screened  positive  for 
PTSD  caseness. 

To  address  the  possibility  that  greater  symptom  increases  among 
National  Guard  soldiers  were  attributable  to  their  relatively  longer 


interval  from  Iraq  return  to  post-deployment  assessment,  we  ex¬ 
amined  correlations  between  interval  duration  and  PCL  change 
within  regular  aedve  duty  and  National  Guard  deployed  subsets, 
rhe  correlations  were  weak,  foiling  to  reach  statistical  significance 
for  either  regular  active  duty,  r(66!)  =  —.01,  ni,  or  National 
Guard,  r(lOl)  =  .16,  ns. 
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LowCorrtjat  high  Combat  LowCombat  high  Combat 
Bfwsure.  Low  Bf>osure.  Low  Bfiosure.  high  E:4X>sure,  high 
Time  1  PCL  Time  1  PCL  Time  1  PCL  Tifm  1  PCL 


Combat  Exposure  and  Time  1  PCL  Score  Categories 


figure  I.  Mean  PTSD  Checklist  (PCI.)  summary  scores  (with  standard  deviations)  at  Time  1  and  Time  2  for  cat^orizations  created  by 
median  splits  of  Deployment  Risk  and  Resiliency  Inventory  Combat  Experiences  Scale  and  Time  I  PCI.  scores. 


PredeploqmenrPTSD  Symptoms.  Stress  Exposures, 
and  PTSD  Symptom  Change  Among  Deployers 

Deployers  reported  a  range  of  stressors  (Table  2)  consistent  with 
war-rone  panietpation  (e.g..  receiving  hostile  fire)  and  reflecting 
concerns  about  home  and  family. 

hierarchical  regression  analysis  revealed  that  for  r^lar  aaive 
duty  soldiers,  demographic  factors  explained  1%  of  the  variance 
in  PCI.  change  scores;  predeployment  PCL  scores  contributed  an 
additional  20%  of  the  variance;  war-zone  stressors  and  perceived 
war-rone  threat  together  contributed  an  additional  19%  of  the 
variance:  and  homefront  concerns  and  postdeployment  life  events 
each  contributed  an  additional  1%  of  the  variance  in  PCL  change 
scores.  Post  hoc  analyses  in  which  homefront  concerns  and  postde- 
ploymeni  life  events  were  entered  as  Step  3  and  war-zone  stressors 
and  perceived  threat  as  Step  4  indicated  that  homefront  concerns 
and  postdeploymenc  life  events  collectively  contributed  7%  of  the 
variance  in  PCL  change  scores  beyond  demographics  and  pre¬ 
deployment  PCL  scores,  and  war-zone  stressors/perceived  threat 
uniquely  contributed  an  additional  14%  of  the  variance. 

In  the  final  model  (Table  3),  taking  predeployment  PCL  scores 
and  all  stressors  into  account.  lower  predeployment  PCL  scores 
and  higher  scores  on  each  of  the  DRRI  modules  (DRRl  combat 
experiences,  postbatde  experiences,  deployment  concerns,  borne- 
front  concerns,  postdeploymeni  life  events)  were  each  uniquely 


and  significantly  associated  with  greater  pre-  to  posideployment 
increases  in  PCL  scores. 

'ITtc  interaction  between  predeployment  PCL  and  DRRl  com¬ 
bat  experiences  scores  was  significant,  B  s  0.07,  SE  B  »  0.00. 
0  =  .24.  p  <  .01.  Regular  active  duty  soldiers  with  more  severe 
PTSD  symptoms  at  predeploymenc  showed  differential  pre-  to 
p»ostdeploymcnt  change  in  PTSD  symptoms  according  to  their 
level  of  combat  exposure  (Figure  1).  .Soldiers  with  higher  baseline 
PCL  scores,  but  lower  DRRl  combat  experiences  scores  showed 
a  greater  decrease  in  PCL  scores  from  baseline  to  pvosideploy- 
ment,  whereas  soldiers  with  higher  baseline  PCL  scores  and  higher 
DRRl  combat  experiences  scores  showed  less  change  (and  a  slight 
increase)  in  PCL  scores  from  baseline  to  postdeployment. 

For  National  Guard  soldien,  demt^raphtc  factors  explained  I  % 
of  the  variance  in  PCL  change  scores:  predeploymeni  PCL  scores 
contributed  an  additional  5%  of  the  variance  in  PCL  change  scores; 
war-zone  stressors  and  perceived  threat  together  contributed  an 
additional  21%  of  the  variance  in  PCL  change  scores;  homefront 
concerns  contributed  an  additional  4%  of  the  variance;  postde¬ 
ployment  stressors  contributed  an  additional  14%  of  the  variance 
in  PCL  change.  Post  hoc  analyses  in  which  homefmnt  concerns  and 
postdeployment  life  events  were  entered  as  Step  3  and  war-zone 
stressors  and  perceived  threat  as  Step  4  indicated  that  homefront 
concerns  and  postdeployment  life  events  collectively  contributed 
22%  of  the  variance  in  PCL  change  scores  beyond  demographics 
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Table  2.  DRRl  Subscaie  Summary  Scores  and  Three  Most  Frequently  Reported  Events  Within  Each  Stress  Exposure  Measure 

Among  Deployers 


All  deployed 

Active  duty  deployed 

National  Guard  deployed 

(»  = 

774) 

(» 

=  670) 

[n  =  104) 

Scale 

Variable 

SD 

A/.% 

SD 

SD 

range 

DRRl  Combat  expetiences.  during  deployment,  total 

17.3 

10.4 

18.3 

10.6 

10.8 

5.7 

0-64 

score.  M,  SD 

Received  hostile  incoming  fire  from  small  arms, 

97.1 

97.9 

92.3 

artillery,  rockets,  mortars,  or  bombs  (any),  % 

Ac  least  a  few  times  per  week,  % 

61.2 

67.6 

20.2 

I’articipated  in  a  support  convoy  (any) 

94.8 

94.6 

96.2 

Ac  least  a  few  times  per  week,  % 

34.0 

37.0 

14.4 

Went  on  combat  patrols  or  missions  (any),  % 

91.7 

91.5 

93.3 

Ac  least  a  few  times  per  week,  % 

60.6 

60.6 

60.6 

DRRl  Postbattle  experiences,  during  deployment,  total 

7.8 

4.0 

8.0 

4.1 

6.3 

3.7 

0-16 

score, M.  SD 

Saw  people  begging  for  food.  % 

96.6 

97.9 

88.5 

Observed  homes  or  villages  that  been  destroyed,  % 

77.4 

77.6 

76.0 

Saw  Americans  or  allies  after  they  had  been  severely 

58.7 

62.8 

32.0 

wounded  or  disfigured,  % 

Interacted  with  enemy  soldiers  who  were  taken  as 

42.4 

39.3 

62.5 

prisoners  of  war,  % 

DRRl  Deployment  concerns,  total  score,  M,  SD 

45.6 

10.4 

46.0 

10.4 

42.8 

10.3 

15-75 

“1  was  concerned  that  my  unit  would  be  attacked  by 

77.4 

78.8 

68.3 

the  enemy,"  agree  or  strongly  agree,  % 

"1  was  afraid  that  1  would  encounter  a  mine  or  booby 

65.1 

64.5 

69.2 

crap,"  agree  or  strongly  agree,  % 

"I  felt  that  1  was  in  great  danger  of  being  killed  or 

62.4 

65.1 

45.2 

wounded,"  agree  or  strongly  agree,  % 

DRRl  Life  and  fitmily  concerns,  during  deployment. 

24.9 

7.5 

24.5 

7.4 

27.1 

7.5 

14-56 

total  score,  M,  SD 

“The  well  being  of  my  family  or  friends  while  1  was 

54.3 

54.8 

51.0 

away,"  moderate  or  great  concern,  % 

“Missing  important  events  at  home  such  as  binhdays. 

53.0 

52.8 

54.8 

weddings,  funerals,  graduations,  etc,"  moderate  or 
great  concern.  % 

"My  inability  to  help  my  family  or  friends  if  they  had 

51.9 

52.4 

49.0 

some  type  of  problem,"  moderate  or  great  concern,  % 
DRRl  Postdeployment  Stressors,  summary  score,’  M,  SD 

1.0 

1.4 

1.0 

1.4 

1.3 

1.3 

0-17 

Experienced  the  death  of  someone  close,  % 

14.4 

13.0 

23.1 

Gone  through  a  divorce  or  been  left  by  a  partner  or 

11.8 

12.0 

10.6 

significant  other,  % 

Emotionally  mistreated  (e.g.,  shamed,  embarrassed. 

10.5 

10.9 

7.7 

ignored,  or  repeatedly  told  I  was  no  good),  % 
Unemployed  and  seeking  employment  for  at  least 

2.9 

0.1 

20.4 

3  months,  % 

Experienced  a  mental  illness  or  life-threatening  physical 

8.4 

7.5 

14.4 

illness  of  someone  close  to  me,  % 

Note.  ORRJ  =  Dcploymcni  Risk  and  Rasdience  Inventory;  AD  =  active  duty;  NG  =  Nariorta]  Guard. 

'BccauK  the  9^ofi(re»ors  mast  commonly  experienced  difTcred  between  AD  and  NGi  the  dim  most  ptevalenrsctessois  for  each  are  presented. 


Journal  of  TmunuUk  SmssDOl  10.10027)0.  Published  on  behalf  of  the  International  Society  for  Trauntalic  Stress  Studies. 


48 


Vasterling  et  oL 


Table  3.  Summary  of  Hierarchical  Multiple  Rcgressiorr  Analysis  (Final  Models)  for  Time  1  PCL  Summary  Scores  and  Stressor 
Exposure  Variables  Predicting  Pre-  to  Postdeploymenr  Change  in  PCL  Summary  Scores  in  Regular  Active  Duty  Deployers 

and  Activated  National  Guard  Deployers 


Active  duty  deployed  (n 

=  670) 

National  Guard  deployed  (n  =  104) 

Variable 

B 

SEB 

P 

B 

SEB 

P 

Demographics; 

Age,  years 

0.10 

0.08 

0.04 

0,25 

0.12 

0.16* 

Gender  (female  =  1) 

2.25 

1.49 

0.05 

— 

— 

— 

Education,  years 

0.25 

0.33 

0.02 

-0.21 

0.60 

-0.03 

Time  1  FrSD  symptoms; 

'I'ime  1  PCL  summary  score 

-0.61 

0.33 

-0.58”* 

-0.55 

0.11 

-0.40*" 

War-zone  stress; 

DRRI  Combat  experience,  summary  score 

0.18 

0.05 

0.15*'’ 

1.01 

0.31 

0.45“* 

DRRI  Postbattle  experience,  summary  score 

0.34 

0.13 

O.ll" 

-0.18 

0.43 

-0.05 

DRRI  Deployment  concerns,  summary  score 

0.37 

0.04 

0.29*** 

0.05 

0.11 

0.04 

Homefront  stress; 

DRRI  Life  and  family  concerns,  summary  score 

0.19 

0.06 

0.11"* 

0.22 

0.14 

0.13 

Postdeployment  stress: 

DRRI  Postdeployment  life  events,  summary  score 

0.98 

0.31 

0.10" 

3.92 

0.79 

0.41"' 

Note.  I’CL  B  PTSD  Chcckluc:  DRRI  k  Dcploymcni  Risk  and  Rniliencc  Invctitocy.  The  sample  size  varies  sli^dj’  across  observations  due  to  missing  data.  B  and  |3  are 
the  unsiandardizcd  and  standardized  parameter  estimates,  respectively,  for  each  covariate  in  the  final  model  (following  Step  5).  The  negative  B  and  3  coefficient  for  Time  I 
PCI.  reflects  chat  higher  predepioyment  FrSD  symptoms  were  associated  with  less  change  in  PTSD  symptom  severity  from  pre-  to  postdeployment.  Higher,  more  positive 
B  and  3  coefficients  for  stressor  measures  reflect  stronger  associatioiu  between  stressor  severity  and  PTSD  symptom  severity,  with  higher  levels  of  stressor  severity  associated 
with  more  adverse  PTSD  outcome. 

■/)  <  .05.  "f  <  .01.  f  <  .001. 


and  predepioyment  PCL  scores,  and  war>zone  scressors/perceived 
threat  uniquely  contributed  an  additional  1 7%  of  the  variance. 

In  the  final  model  (Table  3),  taking  predeployment  PCL  scores 
and  all  stressors  into  account,  increases  in  PTSD  symptom  sever¬ 
ity  from  pre-  to  postdeployment  in  National  Guard  soldiers  were 
uniquely  and  significantly  associated  with  older  age,  lower  prede- 
ployment  PCL  scores,  and  higher  DRRI  combat  experiences  and 
postdeployment  life  events  scores. 

None  of  the  interactions  between  predepioyment  PCL  scores 
and  DRRI  stress  exposure  variables  reached  statistical  significance. 

DISCUSSION 

This  prospective  cohort  study  found  that  military  deployment  to 
Iraq  is  associated  with  pre-  to  postdeployment  increases  in  PTSD 
symptoms,  even  after  adjusting  for  baseline  levels  of  PTSD  symp¬ 
toms.  Nondepioyed  soldiers  did  not  show  symptom  increases, 
suggesting  that  pre-  to  postdeployment  increases  could  not  be  at¬ 
tributed  to  nonspecific  factors  inherent  to  military  life.  By  prospec¬ 
tively  assessing  PTSD  symptom  levels  prior  to  deployment  and 
linking  pre-  and  postdeployment  deployment  responses  within 
each  participant,  we  avoided  retrospective  report  biases  pertain¬ 
ing  to  predeployment  functioning  and  accounted  for  individ¬ 
ual  variation  in  baseline  symptoms.  A  prospective  study  of  UK 


service  members  likewise  found  that  combat  exposure  was  asso¬ 
ciated  with  postdeployment  PTSD  symptoms  after  adjusting  for 
baseline  PTSD  symptoms  (Ronact  al..  2009).  Our  findings,  com¬ 
bined  with  those  of  Rona  et  al.  (2009),  provide  strong  evidence 
that  deployment  to  a  contemporary  war  zone  results  in  adverse 
mental  health  consequences  chat  cannot  be  explained  by  preexist¬ 
ing  symptoms. 

Among  deployed  soldiers,  those  activated  from  National  Guard 
status  showed  greater  increases  in  PTSD  symptoms  from  pre-  to 
postdeployment  as  compared  with  regular  active  duty  soldiers.  I'he 
absolute  severity  of  PTSD  symptoms  and  rates  of  PTSD  screening 
cases  differed  little  among  deployed  National  Guard  and  regular 
active  duty  soldiers  at  postdeployment,  but  National  Guard  sol¬ 
diers  reponed  less  severe  PTSD  symptoms  at  predepioyment  than 
r^ular  active  duty  soldiers.  Activated  reservists  have  comprised  a 
large  proportion  of  deployed  U.S.  forces.  Because  of  the  potential 
for  greater  occupational  disruption,  less  consistent  opportunity 
for  combat  training,  and  the  differing  missions  of  National  (luard 
components,  the  postdeployment  health  of  reservists  has  surfaced 
as  a  particular  concern.  Our  results  support  this  concern. 

It  is  also  possible  that  findings  associated  with  duty  status  re¬ 
flect  that,  relative  to  soldiers  who  remained  on  active  duty.  Na¬ 
tional  Guard  soldiers  were  assessed  after  more  time  had  transpired 
since  their  return  from  Iraq,  when  differences  between  regular 
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active  duty  and  National  Guard/Reserve  personnel  may  be  more 
pronounced  (MillLken  et  al.,  2007).  Although  interval  durations 
between  Iraq  return  and  assessment  were  not  significantly  corre¬ 
lated  with  PTSD  outcome  in  either  regular  active  duty  or  activated 
National  Guard  soldiers,  the  restricted  intervals  within  each  of  the 
duty  status  samples  leave  open  the  possibility  that  differences  be¬ 
tween  regular  active  duc}'  and  National  Guard  are  artifacts  of  the 
sampling  timeframe.  Our  findings,  however,  are  not  unique.  In  a 
UK  sample,  Browne  et  al.  (2007)  found  that  problems  at  home 
(primarily  measured  after  deployment)  were  more  strongly  associ¬ 
ated  with  Fl'SD  symptoms  chan  events  in  Iraq  among  reservists 
but  not  among  “regular”  duty  personnel. 

Relationship  of  Predeploqioent  to  Posldeploqfnent 
Symploms  Among  Deploqers 

The  relationship  between  preexisting  Fl’SD  symptoms  and  change 
in  symptom  levels  over  the  deployment  was  complex.  When  con¬ 
sidered  independently  of  deployment-related  stressors,  less  severe 
preexisting  Ff.SD  symptoms  were  associated  with  greater  increases 
in  Fl'.SD  symptoms,  possibly  reflecting  a  statistical  artifact  in 
which  scores  in  the  lower  end  of  the  scale  had  greater  potential  to 
increase  than  scores  nearer  to  the  top  end  of  the  scale.  It  may  also 
be  that  National  Guard  soldiers,  who  reported  less  severe  baseline 
symptoms  than  regular  active  duty  soldiers,  were  more  vulnerable 
to  war-7x>ne  stress  chan  regular  active  duty  soldiers;  however,  this 
explanation  is  unlikely,  as  the  inverse  relationship  between  baseline 
symptom  severity  and  longitudinal  increases  in  symptom  severity 
occurred  in  both  regular  active  duty  and  National  Guard  deployed 
subsets.  A  third  explanation  draws  from  the  concept  of  “stress  in¬ 
oculation,”  which  purports  that  stressful  experiences  can  build  the 
ma.stcry  needed  to  cope  with  subsequent  stress  (Epstein,  1983). 
By  this  account,  prior  stress  exposures  (as  reflected  by  elevated 
baseline  symptom  severity)  might  have  helped  soldiers  cope  with 
subsequent  deployment-related  stressors.  Cabrera  et  al.  (2007), 
for  example,  found  chat  service  members  with  greater  exposure  to 
childhood  adversity  appeared  less  reactive  to  higher  levels  of  Iraq 
combat.  Prior  stress  exposure  may  also  sensitize  people  to  subse¬ 
quent  stress,  particularly  when  the  earlier  exposure  is  associated 
with  Fl'SD  symptoms  (Breslau  et  al.,  2008),  but  the  full  set  of 
circumstances  that  lead  to  inoculation  versus  sensitization  remains 
uncertain. 

Our  findings  revealed  an  interaction  between  predeployment 
PGL  scores  and  combat  intensity.  Consistent  with  prior  research 
indicating  that  exposure  to  lower  levels  of  combat  stress  can  re¬ 
sult  in  positive  mental  health  changes  (Schnurr,  Rosenberg,  & 
Friedman,  1993),  soldiers  with  (mild  to  moderately)  elevated  base¬ 
line  symptom  severity  and  low  combat  exposure  showed  some  re¬ 
duction  of  FrSD  symptom  severity  from  pre-  to  postdeploymenc. 
In  contrast,  when  exposed  to  more-extensive  combat,  PTSD  symp¬ 
tom  severity  changed  little  from  pre-  to  postdeployment.  These 


findings  surest  that  until  more  effective  and  specific  stress  in¬ 
oculation  strat^ies  can  be  developed,  the  amount  of  protection 
afforded  by  prior  stress  exposures  (including  combat)  is  limited. 
Moreover,  the  results  suggest  that  any  protection  that  does  result 
from  stressful  ptedeployment  experiences  can  be  overridden  by 
higher  levels  of  subsequent  combat  exposure. 

It  is  also  noteworthy  that  high  levels  of  combat  were  more  detri¬ 
mental  among  soldiers  who  reported  more  severe  PTSD  symptoms 
at  baseline.  This  finding  is  particularly  peninent  in  the  context  of 
multiple  deploj'mcnts  that  will  result  in  sustained  PTSD  symp¬ 
toms  among  some  service  members.  Service  members  with  more 
pronounced  PTSD  symptoms  prior  to  deployment  will  warrant 
more  intensive  mental  health  interventions  aimed  at  managing 
existing  symptoms  prior  to  deploying  and/or  should  be  given  the 
opportunity  to  recover  prior  to  engaging  in  intensive  combat. 

RelaNonships  BeFuieen  Stress  Exposures  and  PTSD 
Sqmproni  Change 

Consistent  with  previous  cross-sectional  work  (Dohrenwend  et  al.. 
2006;  Hoge  et  al.,  2004;  Kulka  et  al..  1990),  we  found  that  higher 
levels  of  stress  during  deployment  translated  to  greater  increases 
in  PTSD  symptom  severity  following  deployment.  However,  as¬ 
sociations  between  stressors  and  Fl'SD  symptom  change  differed 
somewhat  among  r^ular  active  duty  and  activated  National  Guard 
soldiers.  In  both  groups,  war-zone  stress  contributed  significantly 
to  PTSD  symptom  severity  increases  beyond  homefront  and  post- 
deployment  stress,  but  PTSD  severity  increases  were  associated 
unexpectedly  with  a  broader  range  of  war-zone  stressors  among 
regular  active  duty,  compared  with  National  Guard,  soldiers.  Only 
combat  experiences  contributed  significantly  to  symptom  severity 
increases  among  activated  National  Guard  soldiers,  whereas  post¬ 
battle  experiences  and  threat  perception  were  more  strongly  asso¬ 
ciated  than  combat  experiences  with  symptom  increases  among 
r^ular  active  duty  soldiers.  This  finding  cannot  be  attributed  to 
increased  combat  exposure  among  National  Guard  members,  a.s 
deployed  regular  active  duty  soldiers  reported  more  combat  expo¬ 
sure  than  deployed  National  Guard  soldiers,  but  may  reflect  in  part 
differences  in  the  types  of  noncombat  (i.c.,  postbattlc)  war-zone 
events  experienced  by  the  two  groups. 

Homefront  concerns  experienced  during  deployment  were  sig- 
nificandy  associated  with  PTSD  severity  increases  only  among  reg¬ 
ular  active  duty  soldiers.  Conversely,  postdeployment  life  events 
more  strongly  predicted  the  outcomes  of  National  Guard  sol¬ 
diers,  despite  the  few  postdeployment  stressful  life  events  (less 
than  two  events)  reported  by  both  r^ular  active  duty  and  Na¬ 
tional  Guard  soldiers.  The  stronger  association  of  postdeployment 
stressful  life  events  with  PTSD  symptom  outcomes  among  Na¬ 
tional  Guard  soldiers  possibly  reflects  the  different  contexts  into 
which  these  groups  return.  For  example,  in  our  sample,  over  20% 
of  National  Guard,  compared  with  <1%  of  regular  active  duty 
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soldiers,  faced  uncmploymenc  when  they  returned;  twice  as  many 
National  Guard  soldiers  were  confronted  with  the  illness  of  some¬ 
one  close  CO  them.  Regular  active  duty  soldiers  also  return  to  a 
social  environment  characterized  by  recently  shared  deployment 
experiences,  an  occupational  context  notable  for  continuity  of 
military-relevant  duties  and  organizational  structure,  and  a  readily 
accessible  health  care  system.  In  contrast.  National  Guard  soldiers 
deploy  from  predominantly  civilian  lifestyles  with  greater  poten¬ 
tial  for  deployment-related  disruption,  have  less  frequent  contact 
with  unit  members  with  whom  they  shared  deployment  experi¬ 
ences,  and  may  nor  have  the  same  access  to  health  care  (Milliken, 
Auchtcrlonie,  &  Hoge,  2007),  suggesting  that  early  outreach  may 
be  particularly  beneficial  for  National  Guard  soldiers. 

Consistent  with  previous  work  (iversen  etal.,  2008;  Kingetal.. 
1999;  King  ct  al.,  2008),  the  perception  of  threat  during  deploy¬ 
ment  predicted  FFSD  symptom  severity  increases  independently 
of  war-zone  events  among  regular  active  duty  soldiers.  The  asso¬ 
ciation  of  event-based  measures  and  subjective  appraisals  of  threat 
with  increased  PTSD  symptoms  reconfirms  conceptualizations  of 
stress  that  emphasize  both  the  tangible  characteristics  of  stressful 
events  and  the  individuals  perception  of  the  events  as  threatening 
(Folkman  &  Lazarus,  1985).  Although  not  as  strongly  associated 
with  PTSD  symptom  increases  as  war-zone  events  for  regular  active 
duty  soldiers,  homefront  and  postdeployment  life  stress  conferred 
additional  risk  of  adverse  outcomes,  emphasizing  the  importance 
of  attending  to  the  broader  context  of  the  lives  ofmiliury  person¬ 
nel,  including  social  and  family  functioning,  financial  issues,  and 
reintegration  into  predeploymeni  environments  upon  return  from 
deployment. 

LimiroNons  and  Conclusions 

Reflecting  the  conceptualization  of  posttraumatic  stress  reactions 
as  dimensional,  we  examined  FI’SD  continuously  as  a  severity  in¬ 
dex  rather  than  as  a  diagnostic  category.  I'herefore,  whereas  our 
findings  could  document  a  range  of  changes  in  symptom  severity 
as  a  function  of  deployment,  we  did  not  document  clinically  as- 
ses-sed  diagnostic  cases  of  PT.SD.  To  allow  comparison  with  ocher 
large  studies  of  OIF  veterans,  we  reported  screening-based  ITSD 
cases.  Posttraumatic  stress  disorder  prevalence  races  should  be  in¬ 
terpreted  with  caution,  however,  as  screening  diagnoses  may  over- 
or  underestimate  true  prevalence.  Because  we  did  not  measure  the 
spectrum  of  .stress-related  disorders  (e.g.,  depression,  non-FFSD 
anxiety  disorders),  results  may  underestimate  the  full  impact  of 
deployment-related  stress  exposures.  Although  we  assessed  war- 
zone  stressors  soon  after  return  from  Iraq,  it  is  possible  that  mood 
state  influenced  the  report  of  exposures  (Wessely  et  al..  2003; 
Wilson  et  al.  2008):  however,  high  correlations  between  objective 
indices  of  combat  intensity  and  self-repon  (Dohrenwend  et  al.. 
2008)  suggest  that  such  reporting  biases  may  be  minimal. 

'llie  results  do  not  generalize  to  all  military  personnel.  Although 
sample  demographics  at  enrollment  generally  reflected  those  of 


the  deployed  Army  population,  sampling  was  not  population- 
based  and  included  only  one  service  branch.  Tlie  National  Guard 
subgroup  likewise  does  not  generalize  to  the  broader  population 
of  reservists.  Compared  with  Time  2  nonparticipants,  panicipants 
in  the  final  Time  2  sample  reported  fewer  FI'SD  symptoms  at 
Time  1  and  differed  on  select  demographic  variables.  Many  of  the 
variables  in  which  they  differed,  however,  are  interrelated  (e.g., 
older  soldiers  are  more  likely  to  have  both  deployed  previously 
and  retired)  and  are  unlikely  to  reflect  cooperation  biases,  as  few 
soldiers  declined  participation.  Nonetheless,  the  presence  of  PTSD 
intrusion  and  avoidance  symptoms  prior  to  deployment  reduced 
the  likelihood  of  Iraq  deployment  among  UK  military  personnel 
(Wilson  et  al..  2009).  Thus,  baseline  PTSD  symptoms  may  have 
spurred  some  soldiers  in  our  Time  1  sample  to  opt  out  of  further 
military  service  prior  to  Time  2  assessment,  possibly  influencing 
results. 

These  limitations  are  offset  by  the  rare  availability  of  prospec¬ 
tively  gathered  baseline  data,  within  subject  comparisons,  assess¬ 
ments  designed  specifically  around  ilie  deployment,  inclusion  of 
a  comparison  sample  well-matched  to  the  deployed  sample  in 
military  characteristics,  and  assessment  of  a  broad  range  of  stres¬ 
sors  measured  on  a  continuous  scale,  'i'hc  results  thus  provide 
scientifically  rigorous  evidence  that  war-zone  deployment  leads 
to  increased  FI'SD  symptoms.  The  multiple  determinants  of 
deployment-related  increases  in  Fl'.SD  symptoms  afford  a  critical 
opportunity  for  prevention  programs  ar  both  pre-  and  immediate 
posideployment  phases.  For  example,  whereas  exposure  to  combat 
may  be  an  unavoidable  aspect  of  war-zone  deployment  for  many 
military  personnel,  the  interpretation  and  regulation  of  the  threat 
associated  with  each  event  is  potentially  modifiable  and  can  be  in¬ 
tegrated  into  prevention  skills  training  prior  to  deployment.  Early 
intervention  following  return  from  deployment  tailored  to  the  var¬ 
ied  concerns  related  to  the  deployment  and  reintegration  will  likely 
help  mitigate  the  longer-term  consequences  of  the  deployment.  Fi¬ 
nally,  findings  emphasize  the  importance  of  continued  attention 
to  the  concerns  of  National  Guard  and  Reserve  service  members. 
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